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Abstract
Background: Process evaluations are an important component of an effectiveness evaluation as they focus on
understanding the relationship between interventions and context to explain how and why interventions
work or fail, and whether they can be transferred to other settings and populations. However, historically,
context has not been sufficiently explored and reported resulting in the poor uptake of trial results. Therefore,
suitable methodologies are needed to guide the investigation of context. Case study is one appropriate
methodology, but there is little guidance about what case study design can offer the study of context in
trials. We address this gap in the literature by presenting a number of important considerations for process
evaluation using a case study design.
Main text: In this paper, we define context, the relationship between complex interventions and context, and
describe case study design methodology. A well-designed process evaluation using case study should
consider the following core components: the purpose; definition of the intervention; the trial design, the case,
the theories or logic models underpinning the intervention, the sampling approach and the conceptual or
theoretical framework. We describe each of these in detail and highlight with examples from recently
published process evaluations.
Conclusions: There are a number of approaches to process evaluation design in the literature; however, there
is a paucity of research on what case study design can offer process evaluations. We argue that case study is
one of the best research designs to underpin process evaluations, to capture the dynamic and complex
relationship between intervention and context during implementation. We provide a comprehensive overview
of the issues for process evaluation design to consider when using a case study design.
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Background
Process evaluations are an important component of an
effectiveness evaluation as they focus on understanding
the relationship between interventions and context to
explain how and why interventions work or fail and
whether they can be transferred to other settings and
populations. However, historically, not all trials have had
a process evaluation component, nor have they suffi-
ciently reported aspects of context, resulting in poor up-
take of trial findings [1]. Considerations of context are
often absent from published process evaluations, with
few studies acknowledging, taking account of or describ-
ing context during implementation, or assessing the im-
pact of context on implementation [2, 3]. At present,
evidence from trials is not being used in a timely manner
[4, 5], and this can negatively impact on patient benefit
and experience [6]. It takes on average 17 years for
knowledge from research to be implemented into prac-
tice [7]. Suitable methodologies are therefore needed
that allow for context to be exposed; one appropriate
methodological approach is case study [8, 9].
In 2015, the Medical Research Council (MRC) pub-
lished guidance for process evaluations [10]. This was a
key milestone in legitimising as well as providing tools,
methods and a framework for conducting process evalu-
ations. Nevertheless, as with all guidance, there is a need
for reflection, challenge and refinement. There have
been a number of critiques of the MRC guidance, in-
cluding that interventions should be considered as
events in systems [11–14]; a need for better use, critique
and development of theories [15–17]; and a need for
more guidance on integrating qualitative and quantita-
tive data [18, 19]. Although the MRC process evaluation
guidance does consider appropriate qualitative and
quantitative methods, it does not mention case study de-
sign and what it can offer the study of context in trials.
The case study methodology is ideally suited to real-
world, sustainable intervention development and evalu-
ation because it can explore and examine contemporary
complex phenomena, in depth, in numerous contexts
and using multiple sources of data [8]. Case study de-
sign can capture the complexity of the case, the rela-
tionship between the intervention and the context and
how the intervention worked (or not) [8]. There are a
number of textbooks on a case study within the social
science fields [8, 9, 20], but there are no case study
textbooks and a paucity of useful texts on how to de-
sign, conduct and report case study within the health
arena. Few examples exist within the trial design and
evaluation literature [3, 21]. Therefore, guidance to en-
able well-designed process evaluations using case study
methodology is required.
We aim to address the gap in the literature by present-
ing a number of important considerations for process
evaluation using a case study design. First, we define the
context and describe the relationship between complex
health interventions and context.
What is context?
While there is growing recognition that context interacts
with the intervention to impact on the intervention’s ef-
fectiveness [22], context is still poorly defined and con-
ceptualised. There are a number of different definitions
in the literature, but as Bate et al. explained ‘almost uni-
versally, we find context to be an overworked word in
everyday dialogue but a massively understudied and mis-
understood concept’ [23]. Ovretveit defines context as
‘everything the intervention is not’ [24]. This last defin-
ition is used by the MRC framework for process evalua-
tions [25]; however; the problem with this definition is
that it is highly dependent on how the intervention is
defined. We have found Pfadenhauer et al.’s definition
useful:
Context is conceptualised as a set of characteristics
and circumstances that consist of active and unique
factors that surround the implementation. As such
it is not a backdrop for implementation but inter-
acts, influences, modifies and facilitates or con-
strains the intervention and its implementation.
Context is usually considered in relation to an inter-
vention or object, with which it actively interacts. A
boundary between the concepts of context and set-
ting is discernible: setting refers to the physical, spe-
cific location in which the intervention is put into
practice. Context is much more versatile, embracing
not only the setting but also roles, interactions and
relationships [22].
Contribution to the literature
 We illustrate how case study methodology can explore the
complex, dynamic and uncertain relationship between
context and interventions within trials.
 We depict different case study designs and illustrate there is
not one formula and that design needs to be tailored to the
context and trial design.
 Case study can support comparisons between intervention
and control arms and between cases within arms to uncover
and explain differences in detail.
 We argue that case study can illustrate how components
have evolved and been redefined through implementation.
 Key issues for consideration in case study design within
process evaluations are presented and illustrated with
examples.
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Traditionally, context has been conceptualised in terms
of barriers and facilitators, but what is a barrier in one
context may be a facilitator in another, so it is the rela-
tionship and dynamics between the intervention and
context which are the most important [26]. There is a
need for empirical research to really understand how dif-
ferent contextual factors relate to each other and to the
intervention. At present, research studies often list com-
mon contextual factors, but without a depth of meaning
and understanding, such as government or health board
policies, organisational structures, professional and pa-
tient attitudes, behaviours and beliefs [27]. The case
study methodology is well placed to understand the rela-
tionship between context and intervention where these
boundaries may not be clearly evident. It offers a means
of unpicking the contextual conditions which are pertin-
ent to effective implementation.
The relationship between complex health interventions
and context
Health interventions are generally made up of a number
of different components and are considered complex
due to the influence of context on their implementation
and outcomes [3, 28]. Complex interventions are often
reliant on the engagement of practitioners and patients,
so their attitudes, behaviours, beliefs and cultures influ-
ence whether and how an intervention is effective or
not. Interventions are context-sensitive; they interact
with the environment in which they are implemented. In
fact, many argue that interventions are a product of their
context, and indeed, outcomes are likely to be a product
of the intervention and its context [3, 29]. Within a trial,
there is also the influence of the research context too—
so the observed outcome could be due to the interven-
tion alone, elements of the context within which the
intervention is being delivered, elements of the research
process or a combination of all three. Therefore, it can
be difficult and unhelpful to separate the intervention
from the context within which it was evaluated because
the intervention and context are likely to have evolved
together over time. As a result, the same intervention
can look and behave differently in different contexts, so
it is important this is known, understood and reported
[3]. Finally, the intervention context is dynamic; the
people, organisations and systems change over time, [3]
which requires practitioners and patients to respond,
and they may do this by adapting the intervention or
contextual factors. So, to enable researchers to replicate
successful interventions, or to explain why the interven-
tion was not successful, it is not enough to describe the
components of the intervention, they need to be de-
scribed by their relationship to their context and re-
sources [3, 28].
What is a case study?
Case study methodology aims to provide an in-depth,
holistic, balanced, detailed and complete picture of com-
plex contemporary phenomena in its natural context [8,
9, 20]. In this case, the phenomena are the implementa-
tion of complex interventions in a trial. Case study
methodology takes the view that the phenomena can be
more than the sum of their parts and have to be under-
stood as a whole [30]. It is differentiated from a clinical
case study by its analytical focus [20].
The methodology is particularly useful when linked to
trials because some of the features of the design natur-
ally fill the gaps in knowledge generated by trials. Given
the methodological focus on understanding phenomena
in the round, case study methodology is typified by the
use of multiple sources of data, which are more com-
monly qualitatively guided [31]. The case study method-
ology is not epistemologically specific, like realist
evaluation, and can be used with different epistemologies
[32], and with different theories, such as Normalisation
Process Theory (which explores how staff work together
to implement a new intervention) or the Consolidated
Framework for Implementation Research (which pro-
vides a menu of constructs associated with effective im-
plementation) [33–35]. Realist evaluation can be used to
explore the relationship between context, mechanism
and outcome, but case study differs from realist evalu-
ation by its focus on a holistic and in-depth understand-
ing of the relationship between an intervention and the
contemporary context in which it was implemented [36].
Case study enables researchers to choose epistemologies
and theories which suit the nature of the enquiry and
their theoretical preferences.
Designing a process evaluation using case study
An important part of any study is the research design.
Due to their varied philosophical positions, the seminal
authors in the field of case study have different epistemic
views as to how a case study should be conducted [8, 9].
Stake takes an interpretative approach (interested in
how people make sense of their world), and Yin has
more positivistic leanings, arguing for objectivity, validity
and generalisability [8, 9].
Regardless of the philosophical background, a well-
designed process evaluation using case study should
consider the following core components: the purpose;
the definition of the intervention, the trial design, the
case, and the theories or logic models underpinning the
intervention; the sampling approach; and the conceptual
or theoretical framework [8, 9, 20, 31, 33]. We now dis-
cuss these critical components in turn, with reference to
two process evaluations that used case study design, the
DQIP and OPAL studies [21, 37–41].
Grant et al. Trials          (2020) 21:982 Page 3 of 10
Purpose
The purpose of a process evaluation is to evaluate and
explain the relationship between the intervention and its
components, to context and outcome. It can help inform
judgements about validity (by exploring the intervention
components and their relationship with one another
(construct validity), the connections between interven-
tion and outcomes (internal validity) and the relation-
ship between intervention and context (external
validity)). It can also distinguish between implementa-
tion failure (where the intervention is poorly delivered)
and intervention failure (intervention design is flawed)
[42, 43]. By using a case study to explicitly understand
the relationship between context and the intervention
during implementation, the process evaluation can ex-
plain the intervention effects and the potential generalis-
ability and optimisation into routine practice [44].
The DQIP process evaluation aimed to qualitatively
explore how patients and GP practices responded to an
intervention designed to reduce high-risk prescribing of
nonsteroidal anti-inflammatory drugs (NSAIDs) and/or
antiplatelet agents (see Table 1) and quantitatively exam-
ine how change in high-risk prescribing was associated
with practice characteristics and implementation pro-
cesses. The OPAL process evaluation (see Table 2)
aimed to quantitatively understand the factors which in-
fluenced the effectiveness of a pelvic floor muscle train-
ing intervention for women with urinary incontinence
and qualitatively explore the participants’ experiences of
treatment and adherence.
Defining the intervention and exploring the theories or
assumptions underpinning the intervention design
Process evaluations should also explore the utility of the
theories or assumptions underpinning intervention de-
sign [49]. Not all theories underpinning interventions
are based on a formal theory, but they based on assump-
tions as to how the intervention is expected to work.
These can be depicted as a logic model or theory of
change [25]. To capture how the intervention and con-
text evolve requires the intervention and its expected
mechanisms to be clearly defined at the outset [50].
Hawe and colleagues recommend defining interventions
by function (what processes make the intervention work)
rather than form (what is delivered) [51]. However, in
some cases, it may be useful to know if some of the
components are redundant in certain contexts or if there
is a synergistic effect between all the intervention
components.
The DQIP trial delivered two interventions, one inter-
vention was delivered to professionals with high fidelity
and then professionals delivered the other intervention
to patients by form rather than function allowing
adaptations to the local context as appropriate. The
assumptions underpinning intervention delivery were
prespecified in a logic model published in the process
evaluation protocol [52].
Case study is well placed to challenge or reinforce the
theoretical assumptions or redefine these based on the
relationship between the intervention and context. Yin
advocates the use of theoretical propositions; these dir-
ect attention to specific aspects of the study for investi-
gation [8] can be based on the underlying assumptions
and tested during the course of the process evaluation.
In case studies, using an epistemic position more aligned
with Yin can enable research questions to be designed,
which seek to expose patterns of unanticipated as well
as expected relationships [9]. The OPAL trial was more
closely aligned with Yin, where the research team prede-
fined some of their theoretical assumptions, based on
how the intervention was expected to work. The relevant
parts of the data analysis then drew on data to support
or refute the theoretical propositions. This was particu-
larly useful for the trial as the prespecified theoretical
propositions linked to the mechanisms of action on
which the intervention was anticipated to have an effect
(or not).
Tailoring to the trial design
Process evaluations need to be tailored to the trial, the
intervention and the outcomes being measured [45]. For
example, in a stepped wedge design (where the interven-
tion is delivered in a phased manner), researchers should
try to ensure process data are captured at relevant time
points or in a two-arm or multiple arm trial, ensure data
is collected from the control group(s) as well as the
intervention group(s). In the DQIP trial, a stepped
wedge trial, at least one process evaluation case, was
sampled per cohort. Trials often continue to measure
outcomes after delivery of the intervention has ceased,
so researchers should also consider capturing ‘follow-up’
data on contextual factors, which may continue to influ-
ence the outcome measure. The OPAL trial had two ac-
tive treatment arms so collected process data from both
arms. In addition, as the trial was interested in long-
term adherence, the trial and the process evaluation col-
lected data from participants for 2 years after the inter-
vention was initially delivered, providing 24months
follow-up data, in line with the primary outcome for the
trial.
Defining the case
Case studies can include single or multiple cases in their
design. Single case studies usually sample typical or
unique cases, their advantage being the depth and rich-
ness that can be achieved over a long period of time.
The advantages of multiple case study design are that
cases can be compared to generate a greater depth of
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analysis. Multiple case study sampling may be carried
out in order to test for replication or contradiction [8].
Given that trials are often conducted over a number of
sites, a multiple case study design is more sensible for
process evaluations, as there is likely to be variation in
implementation between sites. Case definition may occur
at a variety of levels but is most appropriate if it reflects
the trial design. For example, a case in an individual pa-
tient level trial is likely to be defined as a person/patient
(e.g. a woman with urinary incontinence—OPAL trial)
whereas in a cluster trial, a case is like to be a cluster,
such as an organisation (e.g. a general practice—DQIP
trial). Of course, the process evaluation could explore
cases with less distinct boundaries, such as communities
Table 1 Data-driven Quality Improvement in Primary Care (DQIP)
Trial: The DQIP trial was a cluster randomised, stepped wedge trial in 33 practices from one Scottish health board (NHS Tayside) which aimed to
reduce high-risk prescribing of nonsteroidal anti-inflammatory drugs (NSAIDs) and/or selected antiplatelet agents. All practices received the interven-
tion but were randomised to one of 10 different start dates.
Intervention: The DQIP intervention comprised education, an informatics tool and a financial incentive. In DQIP, the researchers delivered education
and training to the general practices (clusters) with high fidelity (of form and function); the general practices were then free to organise themselves
as they saw fit to deliver the intervention to patients (fidelity of function, but variation in form). For the process evaluation design, the DQIP
intervention was conceptualised as two interventions; the intervention delivered to clusters (intervention 1), and the intervention delivered to
patients (intervention 2) as there may be different processes working at the cluster and individual patient level. Data were collected on intervention 1
in all practices and in a purposive sample for intervention 2, using a comparative case study design for both interventions.
Purpose: The DQIP mixed method process evaluation aimed to qualitatively explore how patients and practices responded to the intervention and
quantitatively examine how a change in high risk prescribing was associated with practice characteristics and implementation processes.
Qualitative design: A mixed method multiple comparative case study with general practices as the units of analysis.
Quantitative design: Prespecified analysis to explore associations between practice characteristics, implementation processes and change in
prescribing.
Sample: One practice was sampled per cohort of the trial. Ten general practices were purposively sampled based on their initial adoption of the
intervention, four practices which rapidly implemented the intervention and six who were initial implementation failures.
Data collection: Routine data collected during the trial were used to inform the quantitative part of the process evaluation, and to mirror the trial
design, a case was selected for qualitative data collection from each cohort in the trial.
Conceptual and theoretical framework: Framework for process evaluation design [45] and Normalisation Process Theory [34].
Analysis: An in-depth description of each case was constructed detailing the practice characteristics and perceptions of all staff who participated in
the interviews, with additional data from the educational outreach observation and informal interviews. Deductive theoretical analysis using the Nor-
malisation Process Theory was also conducted. The Framework technique of matrixes facilitated detailed exploration by theoretical construct theme,
practice and cross- and within-case comparisons. Thematic and theoretical saturation was achieved.
What did the case study process evaluation design reveal about context? Case study design illustrated that to achieve effective implementation
agreement that the topic (NSAIDs and antiplatelets) was important among all clinical staff was fundamental. In addition, that practices made plans
early in the process to implement the intervention including responsibility for the work and regularly evaluated their progress. Also, how practices
internally organised to do the work varied illustrating this was not important for effective evaluation. Case study design was important for illustrating
that implementation failure occurred at different stages depending on the practice culture and context, illuminating the differences in organisational
processes and the contextual and organisational factors which impacted on effective implementation. The case study’s holistic approach to
understanding how the context and culture within each practice influenced processes was key to explaining whether the intervention worked or
not. Also, practice context was not fixed, so most practices adapted and were able to deliver some elements.
DQIP case study design model
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or relationships; however, the clarity with which these
cases are defined is important, in order to scope the na-
ture of the data that will be generated.
Sampling
Carefully sampled cases are critical to a good case study
as sampling helps inform the quality of the inferences
that can be made from the data [53]. In both qualitative
and quantitative research, how and how many partici-
pants to sample must be decided when planning the
study. Quantitative sampling techniques generally aim to
achieve a random sample. Qualitative research generally
uses purposive samples to achieve data saturation, oc-
curring when the incoming data produces little or no
new information to address the research questions. The
term data saturation has evolved from theoretical satur-
ation in conventional grounded theory studies; however,
its relevance to other types of studies is contentious as
the term saturation seems to be widely used but poorly
justified [54]. Empirical evidence suggests that for in-
depth interview studies, saturation occurs at 12 inter-
views for thematic saturation, but typically more would
Table 2 Optimising Pelvic Floor Exercises to Achieve Long-term benefits (OPAL)
Trial: The OPAL trial was a large multi-centre pragmatic randomised controlled trial of two active treatment arms delivered across 23 primary and
secondary care sites for 600 women.
Intervention: OPAL aimed to determine the effectiveness of two active treatment arms: basic pelvic floor muscle training (PFMT) and basic pelvic
floor muscle training (PFMT) with biofeedback mediated intensive for the treatment of stress or mixed (stress and urgency) female urinary
incontinence.
Purpose: The OPAL trial has an embedded mixed methods process evaluation and a longitudinal qualitative case study, which aim to explain the
trial outcomes. The longitudinal qualitative study aimed to investigate women’s experiences and adherence to the interventions.
Qualitative design: A two-tailed embedded multiple case study design utilising longitudinal interviews. Within a multiple case study design, Yin out-
lines a ‘two-tailed’ approach where cases are selected to represent two extremities in relation to phenomena; in this case, the extremities are the con-
trol and intervention groups [46]. Units of analysis were at the individual case (the participants) and the trial arms (intervention and control). There
were two units of analysis to enable an in-depth exploration within each case but also at the trial arm level to explore commonalities and differences
between the cases in each arm and between the arms.
Quantitative design: Prespecified analysis to explore fidelity, engagement and mediating factors using descriptive and interpretative statistics.
Sample: The two-tailed case study design means multiple cases (n = 20) from each trial arm were sampled to enable comparison between the trial
arms. Cases were purposively sampled for variance in centre type (university hospital, district general hospital or community delivered service), therap-
ist delivery type (physiotherapist/nurse), women’s type of UI (stress or mixed) and over time to reflect recruitment to the trial.
Data collection: Mirroring the trial data collection, the case study was longitudinal, with women interviewed four times (baseline, post-treatment, 12
months and 24months post-randomisation). Twenty women per arm were recruited, and 24 women across both arms were interviewed 4 times. GF
Conceptual framework: Framework for process evaluation design [45].
Analysis: A case was built and summarised over 2 years, with four data points for each woman. Case summaries were written summarising women’s
experiences. Theoretical propositions were developed to guide the analysis. All the cases for one trial arm were grouped and within arm
consistencies/inconsistencies searched for. The experimental and comparator tails were compared to one another using the theoretical propositions.
Thematic and theoretical saturation was achieved.
What did the case study process evaluation design reveal about context? Adherence to the interventions in the OPAL trial was hugely variable;
in both trial arms, there were some women who had good adherence, some who were adherent at certain time points and some who did not
adhere well at all. The case study was useful in illuminating the ways in which the context of the participants’ lives influenced adherence in both trial
arms. The temporal nature of the data collection and case studies was useful in illustrating that the context of the women’s lives was dynamic, and
thus, their engagement with the interventions was also dynamic. The in-depth case studies were useful in illustrating that based on each participants’
unique circumstances, different contextual factors and personal characteristics were important, such as their motivation to maintain engagement.
Across-arm case comparison was able to illustrate that these factors were not related to the interventions but specific to the participants. Across-arm
comparisons showed that although many participants had not maintained adherence, they felt more skilled in pelvic floor muscle training (PFMT)
and able to restart PFMT exercise after a break [47, 48].
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be needed for a heterogenous sample higher degrees of
saturation [55, 56]. Both DQIP and OPAL case studies
were huge with OPAL designed to interview each of the
40 individual cases four times and DQIP designed to
interview the lead DQIP general practitioner (GP) twice
(to capture change over time), another GP and the prac-
tice manager from each of the 10 organisational cases.
Despite the plethora of mixed methods research text-
books, there is very little about sampling as discussions
typically link to method (e.g. interviews) rather than
paradigm (e.g. case study).
Purposive sampling can improve the generalisability of
the process evaluation by sampling for greater context-
ual diversity. The typical or average case is often not the
richest source of information. Outliers can often reveal
more important insights, because they may reflect the
implementation of the intervention using different pro-
cesses. Cases can be selected from a number of criteria,
which are not mutually exclusive, to enable a rich and
detailed picture to be built across sites [53]. To avoid
the Hawthorne effect, it is recommended that process
evaluations sample from both intervention and control
sites, which enables comparison and explanation. There
is always a trade-off between breadth and depth in sam-
pling, so it is important to note that often quantity does
not mean quality and that carefully sampled cases can
provide powerful illustrative examples of how the inter-
vention worked in practice, the relationship between the
intervention and context and how and why they evolved
together. The qualitative components of both DQIP and
OPAL process evaluations aimed for maximum variation
sampling. Please see Table 1 for further information on
how DQIP’s sampling frame was important for providing
contextual information on processes influencing effective
implementation of the intervention.
Conceptual and theoretical framework
A conceptual or theoretical framework helps to frame
data collection and analysis [57]. Theories can also
underpin propositions, which can be tested in the
process evaluation. Process evaluations produce
intervention-dependent knowledge, and theories help
make the research findings more generalizable by pro-
viding a common language [16]. There are a number of
mid-range theories which have been designed to be used
with process evaluation [34, 35, 58]. The choice of the
appropriate conceptual or theoretical framework is, how-
ever, dependent on the philosophical and professional
background of the research. The two examples within
this paper used our own framework for the design of
process evaluations, which proposes a number of candi-
date processes which can be explored, for example, re-
cruitment, delivery, response, maintenance and context
[45]. This framework was published before the MRC
guidance on process evaluations, and both the DQIP
and OPAL process evaluations were designed before the
MRC guidance was published. The DQIP process evalu-
ation explored all candidates in the framework whereas
the OPAL process evaluation selected four candidates, il-
lustrating that process evaluations can be selective in
what they explore based on the purpose, research ques-
tions and resources. Furthermore, as Kislov and col-
leagues argue, we also have a responsibility to critique
the theoretical framework underpinning the evaluation
and refine theories to advance knowledge [59].
Data collection
An important consideration is what data to collect or
measure and when. Case study methodology supports a
range of data collection methods, both qualitative and
quantitative, to best answer the research questions. As
the aim of the case study is to gain an in-depth under-
standing of phenomena in context, methods are more
commonly qualitative or mixed method in nature. Quali-
tative methods such as interviews, focus groups and ob-
servation offer rich descriptions of the setting, delivery
of the intervention in each site and arm, how the inter-
vention was perceived by the professionals delivering the
intervention and the patients receiving the intervention.
Quantitative methods can measure recruitment, fidelity
and dose and establish which characteristics are associ-
ated with adoption, delivery and effectiveness. To ensure
an understanding of the complexity of the relationship
between the intervention and context, the case study
should rely on multiple sources of data and triangulate
these to confirm and corroborate the findings [8].
Process evaluations might consider using routine data
collected in the trial across all sites and additional quali-
tative data across carefully sampled sites for a more nu-
anced picture within reasonable resource constraints.
Mixed methods allow researchers to ask more complex
questions and collect richer data than can be collected
by one method alone [60]. The use of multiple sources
of data allows data triangulation, which increases a
study’s internal validity but also provides a more in-
depth and holistic depiction of the case [20]. For ex-
ample, in the DQIP process evaluation, the quantitative
component used routinely collected data from all sites
participating in the trial and purposively sampled cases
for a more in-depth qualitative exploration [21, 38, 39].
The timing of data collection is crucial to study design,
especially within a process evaluation where data collec-
tion can potentially influence the trial outcome. Process
evaluations are generally in parallel or retrospective to
the trial. The advantage of a retrospective design is that
the evaluation itself is less likely to influence the trial
outcome. However, the disadvantages include recall bias,
lack of sensitivity to nuances and an inability to
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iteratively explore the relationship between intervention
and outcome as it develops. To capture the dynamic re-
lationship between intervention and context, the process
evaluation needs to be parallel and longitudinal to the
trial. Longitudinal methodological design is rare, but it is
needed to capture the dynamic nature of implementa-
tion [40]. How the intervention is delivered is likely to
change over time as it interacts with context. For ex-
ample, as professionals deliver the intervention, they be-
come more familiar with it, and it becomes more
embedded into systems. The OPAL process evaluation
was a longitudinal, mixed methods process evaluation
where the quantitative component had been predefined
and built into trial data collection systems. Data collec-
tion in both the qualitative and quantitative components
mirrored the trial data collection points, which were lon-
gitudinal to capture adherence and contextual changes
over time.
There is a lot of attention in the recent literature to-
wards a systems approach to understanding interven-
tions in context, which suggests interventions are ‘events
within systems’ [61, 62]. This framing highlights the dy-
namic nature of context, suggesting that interventions
are an attempt to change systems dynamics. This con-
ceptualisation would suggest that the study design
should collect contextual data before and after imple-
mentation to assess the effect of the intervention on the
context and vice versa.
Data analysis
Designing a rigorous analysis plan is particularly import-
ant for multiple case studies, where researchers must de-
cide whether their approach to analysis is case or
variable based. Case-based analysis is the most common,
and analytic strategies must be clearly articulated for
within and across case analysis. A multiple case study
design can consist of multiple cases, where each case is
analysed at the case level, or of multiple embedded
cases, where data from all the cases are pulled together
for analysis at some level. For example, OPAL analysis
was at the case level, but all the cases for the interven-
tion and control arms were pulled together at the arm
level for more in-depth analysis and comparison. For
Yin, analytical strategies rely on theoretical propositions,
but for Stake, analysis works from the data to develop
theory. In OPAL and DQIP, case summaries were writ-
ten to summarise the cases and detail within-case ana-
lysis. Each of the studies structured these differently
based on the phenomena of interest and the analytic
technique. DQIP applied an approach more akin to
Stake [9], with the cases summarised around inductive
themes whereas OPAL applied a Yin [8] type approach
using theoretical propositions around which the case
summaries were structured. As the data for each case
had been collected through longitudinal interviews, the
case summaries were able to capture changes over time.
It is beyond the scope of this paper to discuss different
analytic techniques; however, to ensure the holistic
examination of the intervention(s) in context, it is im-
portant to clearly articulate and demonstrate how data is
integrated and synthesised [31].
Conclusion
There are a number of approaches to process evaluation
design in the literature; however, there is a paucity of re-
search on what case study design can offer process eval-
uations. We argue that case study is one of the best
research designs to underpin process evaluations, to cap-
ture the dynamic and complex relationship between
intervention and context during implementation [38].
Case study can enable comparisons within and across
intervention and control arms and enable the evolving
relationship between intervention and context to be cap-
tured holistically rather than considering processes in
isolation. Utilising a longitudinal design can enable the
dynamic relationship between context and intervention
to be captured in real time. This information is funda-
mental to holistically explaining what intervention was
implemented, understanding how and why the interven-
tion worked or not and informing the transferability of
the intervention into routine clinical practice.
Case study designs are not prescriptive, but process
evaluations using case study should consider the pur-
pose, trial design, the theories or assumptions underpin-
ning the intervention, and the conceptual and
theoretical frameworks informing the evaluation. We
have discussed each of these considerations in turn, pro-
viding a comprehensive overview of issues for process
evaluations using a case study design. There is no single
or best way to conduct a process evaluation or a case
study, but researchers need to make informed choices
about the process evaluation design. Although this paper
focuses on process evaluations, we recognise that case
study design could also be useful during intervention de-
velopment and feasibility trials. Elements of this paper
are also applicable to other study designs involving
trials.
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